Abstract
Introduction

39
In Australia, domestic violence is a major cause of homelessness for women and 45 The contribution from architecture and landscape is also essential because of the need for 46 good design principles to be used in creating both permanent and temporary 47 accommodation. However, most importantly, the concerns, preferences, and perspectives 48 of individuals who access and provide refuge services must be sought in order to create safe 49 spaces that are conducive to the needs of this diverse group.
50
This paper describes an authentic interdisciplinary learning experience where 51 nursing, landscape and architecture students engaged with refuge service providers and 52 women who were victims of domestic violence, to gain insights into their needs and 53 preferences in relation to the design of women's refuges. This real-world learning 54 experience provided an empathic 'lens' and enabled students to appreciate the lived 55 experience of service users. Additionally, by working collaboratively with other disciplines, 56 sharing knowledge, understandings and ideas, they were able to imagine possible 57 alternatives to existing refuge spaces.
58
This unique learning experience was informed by the philosophical tenets of 59 empathy. Educational interventions designed to foster empathy are increasingly being 60 introduced into undergraduate curricula. 153 A convenience sample of nursing, architecture and design students from one Australian 154 metropolitan university were recruited for the study.
156 Ethical Consideration
157 Following ethics approval from the university ethics committee, potential participants were 158 recruited using an announcement posted on an electronic learning management system 159 (BlackboardTM). Interested students were asked to email one of the researchers if they 160 wished to participate in the study. Although the learning activity was mandatory, only 161 students who provided written informed consent were included the study. Data were 162 collected between March and June 2018.
163
164 Intervention -Learning experience 165 Over the semester, students undertaking the interdisciplinary learning experience 166 were enrolled in separate nursing, architecture or landscape design subjects. The nursing 167 students were enrolled in a third-year elective subject focused on women's health and 168 including content on domestic and family violence and homelessness. The subject is 169 delivered within a feminist framework, looking closely at the rationale for gendered 
175
The architecture students were enrolled in a masters level elective subject that 176 focused on the typology of refuge, exploring retreats, monasteries, sanatoriums and 177 domestic spaces as precedents. Statistical research and current media coverage of domestic 178 violence and refuge provision were examined with a focus on spatial provisions and 179 programmatic requirements.
180
Landscape students were enrolled in a third-year design studio, which required the 181 development of a scheme for a real-life refuge. This subject required innovative responses 182 to community and stakeholder requirements for community landscape projects with an 183 exploration of the biological and therapeutic characteristics of plants.
184
The students from all disciplines met on three occasions to collaborate about the 185 design of the women's refuge. The first meeting involved students working in mixed 186 discipline teams to research the healthcare and social needs of women and children who 187 accessed refuges, identifying typical scenarios for women accessing refuge services, and 188 exploring their physical, mental, emotional and spatial needs. The knowledge acquired by 189 the nursing students during their placement experiences was shared with the design 190 students, so as to help them understand and frame user profiles in a more empathic and 191 realistic manner. This exercise aimed to provide foundational knowledge about the varied 192 needs of refuge users. Table 1 .
262
Chi-Square test was used to compare gender and ethnicity differences among the 263 three groups. However, when the expected frequency in any cell is less than five, then 264 Fisher's exact test is reported. There was significantly more female (n=36) than male (n=10)
265 participants in the study (p<0.001). However, there were no significant differences in the 266 ethnic categories across the three study groups (p=0.83).
267
The age difference between the three study groups was also analysed using ANOVA, 268 and the result showed no significant difference in the mean age of participants among the 269 study groups (p=0.74). 
319 320
The participants' CSES-Perception scores for each study group across the two 321 measurement sessions were also evaluated by gender. Since the scores were not affected 322 by gender, the data for the genders were pooled together. The results obtained from the 323 analysis indicated no statistically significant difference in the CSES-Perception median scores 324 across the two measurement sessions in each study group. Descriptively, however, the 325 CSES-Perception median scores related to both the landscape group and the architecture 326 group presented a slight increase, as opposed to the nursing group wherein there was a 327 slight decrease in the CSES-Perception median scores when data related to the pre-test the three study groups (nursing, landscape, architecture) 332 Furthermore, a Kruskal-Wallis H test was conducted to evaluate the CSEC-Perception 334 across the three study groups in each measurement session (pre and post) by gender. The 335 distribution of CSES-Perception scores were statistically significantly different between 336 study groups for both the pre-test measurement session (χ2(2) = 9.530, p=0.009) and the 337 post-test measurement session (χ2(2) = 8.039, p=0.018) only in the female group. The post-338 hoc analysis revealed statistically significant differences in CSES-Perception scores between 339 the following study groups: nursing (mean rank=22.36) and landscape (mean rank=11.00) 340 (p= 0.05), and nursing and architecture (mean rank=11.81) (p=0.040) in the pre-test 341 measurement in the female participants ( Figure 3A) . However, the post-hoc analysis in the 342 post-test measurement session was only a statistically significant difference in CSES-343 Perception scores between nursing (mean rank=21.98) and architecture (mean rank=11.31) 344 (p=0.036) ( Figure 3B ). 368 homelessness can be better understood and addressed.
369
The study described in this paper sought to examine impact of an authentic 370 interdisciplinary learning experience on nursing, architecture and landscape students'
371 empathy towards women and children who access refuge services as a result of 372 homelessness and/or domestic violence. Prior to the study we assumed that there would be 373 a pre-post increase in empathy levels in all students, but that the increase may be less for 374 nursing students who were frequently exposed to situations and scenarios designed to 375 increase empathy towards vulnerable groups.
376
The results indicated that nursing students' pre-test empathy levels were markedly 377 higher than those of architecture and landscape students, and that changes in pre-post 378 empathy scores for this cohort was minimal. This possibly reflects a dispositional tendency -379 nursing fundamentally involves a commitment to understanding and responding to human 380 suffering -so that the nursing students commenced the study with higher levels of empathy 381 and were therefore less likely to experience a significant change over the 12-week study 382 period.
383
The increase in landscape students' empathy was approximately twice as much as 384 the nursing students, whereas architecture students' empathy levels decreased by a similar 385 amount. These results were unanticipated outcomes of the study but may be explained, at 386 least in part, by the gender and age distribution of the participants.
387
There was significant variation in gender within the overall sample, with more male 388 than female landscape students, compared to architecture students who were 389 predominantly male and nursing students who were all female. 
397
Other reasons for these results include the nursing students' greater exposure to 398 refuge users in their field of study, and consequently, their understanding of human 399 suffering may be more refined. Architecture and landscape students may have never dealt 400 with design in the context of social issues which include human cruelty and suffering. The 401 teaching and learning activities for the three cohorts of students, each enrolled in different 402 subjects, may also have contributed to the outcomes. For example, architecture and 403 landscape students worked from a data set provided by conversations with stakeholders 404 and independent research, with input from nursing students -to produce a design proposal. 414 landscape students developed a scheme for a real-life refuge, which may also have 415 influenced the outcomes of the study.
416
The CSES levels of architecture students at the pre-test stage might also be explained 417 in part by response bias theory which suggests that experimental conditions can bias 418 respondents thereby damaging the validity of a study. Architecture and landscape students 419 are used to rigorous competition to perform and present unique and critically challenging 420 ideas. The first responses were higher -when the desire to 'please' the instructor was 421 greater, than at the post-test stage when the students might have deduced that the study 422 had little or no impact on their results [33] . Architecture students may be positively 423 distracted by the requirement for social agency in the outset of the course, but in the 424 finalising of the subject deliverables revert to practices of ensuring aesthetic quality is 425 privileged, therefore removing emphasis from the importance of the user.
427 Limitations
428
The results of this study are limited by the relatively small sample size and the fact 429 that the participants were from one university which prevents generalisability and 430 representativeness. Thus, the results should be interpreted with caution and indicate the 431 need for ongoing research. Additionally, limitations inherent to the two-group pre-test post-432 test research design such as the lack of control group and reactive interaction effect of pre-433 testing must be considered when evaluating the internal and external validity of the study.
434 Lastly, the outcomes from this study demonstrated an immediate change in participant 435 empathy scores only. Whether these results would be sustained over time and, more 436 importantly, whether they would influence participants' professional practice, has not been 437 determined.
438
The potential areas of this project which still remain unresolved include the 439 specificity of the CSES in interdisciplinary subjects and whether it can be effectively used to 440 measure radically different disciplines equally. The impact of response bias on students, 441 particularly of a design background, is still not completely understood. Lastly, the 442 development of empathetic understanding in different genders of students has not been 443 clearly tracked in this project but may in fact have a large effect on the resulting data. 471 these subjects and the schools within which the subjects were facilitated.
